1. In this note we will describe a natural setting for harmonic analysis on the dyadic group, 2 W , (also known as the Walsh-Paley group) and give a few illustrative results. Details and proofs will appear elsewhere.
The dyadic group is viewed classically as the set of all sequences of zeroes and ones with addition (mod 2) defined pointwise, and is supplied with the usual product topology. From our point of view, 2 W will be the additive subgroup of the ring of formal power series in one variable over G F (2) .
The subject of this note is harmonic analysis on the ring of integers, O, in the field, K (called a ^-series field), of formal Laurent series (with finite principal part) in one variable over GF (p) , where p is a prime. Such a field K is a particular instance of a local field ; that is, a locally compact, totally disconnected, nondiscrete, complete field. The £-adic fields are other examples of local fields. The results in this note have extensions to Fourier series on the ring of integers in any local field and also to multiple Fourier series. These extensions will not be given here.
The idea that 2 W might be an instance of a ring of integers in a local field developed in a conversation with E. M. Stein.
2. Let the prime p be fixed. An element xÇiK is represented as x = 23Î Za v p v , a v = 0 for v small enough, or equivalently as x = Sa^P"» a" = 0, 1, • • • , or p -l (viewed as elements of GF(p)). Addition and multiplication is given by the usual operations in the ring of formal power series over GF (p) An alternate description is given by singling out any nontrivial character x and then noticing that all other characters are of the form Xu{x)=x( ux ) for some uÇzK. In fact, u-*x« is a topological isomorphism of K + onto its dual group, and so we identify K + with its dual group. In the sequel x will represent some fixed character that is trivial on O, but is nontrivial on
The following facts play a crucial role.
LEMMA A. If f (EL 1 and f is supported on ty m then f is constant on the cosets of ty-™ in K+. Iff^L 1 and is constant on the cosets of
The linear spaces of test functions © and tempered distributions ©' and the Fourier transform on ©' are defined as in [5] . For details see [5, §2] and [4] .
3. O is a locally compact abelian group under addition. Ù can be identified with K/£) and every character on £) is of the form Xu restricted to O where u is a coset representative of £) in K. By choosing the representatives to be 0 or of the form ]C*=i r «P~* an< 3 using the usual lexicographic ordering the characters on O are matched to the nonnegative integers. The correspondence Xn*-»Xw(n) satisfies: n g |u(n)\ ^pn. 
Then the restriction of p 1~3 D pS -i(p~1x) to D* w the characteristic f unction of
Uf-fxt+W.
These relations are consequences of the fact that for all x and n,
} is a sequence of powers of a £th root of unity and that for suitably related n and m, Xn+m = XnXmWe then get the consequences of Corollary 2 for a pU (x; ƒ) using a local field variant of a lemma of Fine for part a.
REMARK. If p = 2 then K P^( x) ss 1 for x££> and so K 2n (x) ^0 for all rc and x££).
A suitable generalization of Fine's argument, using the facts that for r = l, 2,
THEOREM 4. T&e conclusion of Corollary 2 for a n (x;f). This is essentially the Poisson Summation formula. If /^oG-^1 and ƒ is locally integrable we obtain
We say that ƒ is locally constant at x if ƒ is constant on x+ty* for some k. It can be seen that if ƒ is integrable on £) and is locally constant at x then ƒ (x) = X)c"Xn(#).
Suppose now that ƒ is a radial function on K (f(x) depends only on \x\ ), ƒ£><) is integrable, ƒ is locally integrable. Then ƒ is radial and ƒ is locally constant at all x^O. Since ƒ is radial we see that (/*<E> 0 )(^) =ƒ ( A case of interest is the collection of potential kernels, ƒ«(#) = | #| ~a, 0<a<l. In [5] it was shown that f a (u) = 1/Ti(a)\u\ a -1 where ri(a) = (l-P a~l )/(l-p~a).
For the a = 0 case, we want log (1/| x |). In [7] we showed that G x {x) = { (log {p/\x\ ))(1 •~^~1)/log £}$ 0 , where ft(«) = (max(l f |*|))->. It can be easily seen that if ƒ is of bounded variation on £), then it is continuous except on a countable set. 
